The present investigation represents the effect of freeze drying on some properties as acid and bile tolerance of Streptococcus thermophilus MTCC 1938 culture isolated from dairy products. The cell paste obtained from milk based medium was freeze dried with a pressure of 50-100 mtorr for 24h at -40 o C. Acid and bile tolerance test exhibited 3.8-4.9 and 3.2-3.8 log counts reduction after freeze drying respectively.
Streptococcus thermophilus is used, along with other microorganisms, as a starter culture for the manufacture of several important fermented dairy foods, including yogurt, acidophilus bio-yogurt, and mozzarella cheese (7) .
In recent time, preservation of starter cultures through freeze-drying has gained prominence within the dairy industry.
Nevertheless, during the drying process, the cells undergoes through harsh environmental conditions, causing detrimental effects on the cells. The major contributory factors responsible for viability loss are osmotic shock and membrane injury, due to intracellular ice formation and recrystallization. To protect the cells from these injuries, certain cryoprotective agents, like polysaccharide, polyols, sugar alcohol, amino acid, peptides, and proteins are used (6, 11) . However, few reports are available on the influence of freeze drying on potential properties of S. thermophilus cultures (4).
The main objective of this work was to study the relevant properties, including acid, bile tolerance, cell surface hydrophobicity, and antimicrobial activity of a S. thermophilus culture isolated from dairy products London, before and after freeze drying. To achieve our objectives, a culture of S. thermophilus Acid and bile salts tests were performed in triplicates.
Data were analyzed by using the one way analysis of variance (ANOVA) procedure of SYSTAT 6.0.1 (Statistical Software Package, 1996, SPSS, Inc., USA). Significant differences between means were calculated by using Duncan's multiple range tests, where means of triplicate values were stated significantly different when the probability level was (p < 0.05)
The tested organism showed a steady loss in viability
Effect of freeze drying process on S. thermophilus when exposed to acidic conditions. Fresh cells of S. thermophilus (before freeze drying) showed better tolerance at low pH 1.5 and survive up to 2 h (Fig. 1a) , suggesting it is having some probiotic properties. After drying of cells, significant reduction (P<0.05) in cell counts took place at all pH solutions. The culture tolerated pH 3.0 and 2.0 well with 5.3 and 5.1 log cfu/ml, but exhibited poor tolerance to pH 1.5 and lost about 3.5-5.5 log count of cells after 3 h of incubation (Fig. 1b) . Selwal, K.K. et al.
Effect of freeze drying process on S. thermophilus
Similarly, fresh cells (prior to freeze-drying) tended to have slightly better tolerance to all bile solutions than the freeze-dried cells. The cell counts were in the range of 9.0-9.3 log CFU/mL and about 2.2-3.5 log count decreased after the bile salt treatment (Fig. 2a) . Freeze-drying had no effect on the bile tolerance in the conditions tested. The culture showed considerable tolerance as it gave a viable count of 5.9 and 5.2 log CFU /mL after 12 h of incubation at 1% and 2% bile concentrations, respectively, after freeze drying (Fig. 2b) . However, the control showed continuous increase in cell counts up to 12 h of incubation. The loss in viability was higher in 2% of bile salt concentration (3.5 log CFU/mL reductions after 12 h) than 1% bile salt concentration.
This behavior indicates some possible properties of this strain as a probiotic microorganism, since it survived at 2% bile salt solution, which is equivalent to the physiological concentration in the duodenum (3, 12) . Furthermore, the drying conditions caused some injury to the cells and thus increased the possibilities for their viability loss. The agar well-diffusion method results (Table I) showed that the crude CFS had moderate activity against Escherichia coli and Vibirio cholarae, since these strains were strongly inhibited (10 and 9 mm inhibition zone size respectively). No activity was observed against other pathogenic strains. The production levels and the proportion of inhibitory compounds depend on the strain, medium compounds and physical parameters. From our study, we suggest that the organism probably controlled the growth of pathogens through the production of inhibitory compounds, such as lactic acid, acetic acid and formic acid. 
Shigella sp AIIMS -

Salmonella sp MTCC 3219 -
The result demonstrated that the freeze drying process yield a powdery form of culture and has little impact on the acid and bile tolerance properties. Optimization of the production process and the cryoprotective agents are the most important factors. However, a better way of using the strain is as a support culture consisting of non probiotic strain or a yoghurt culture (10) . In conclusion, the culture showed some promising probiotic properties and further tests and in-vivo study must be carried out to confirm its probiotic attributes.
